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TITLE: Purification and application of C-terminally 

truncated hepatitis C virus El proteins 
expressed in Escherichia coli 



AUTHOR (S) : Liu, Jing; Zhu, Li-Xin; Kong, Yu-Ying; Li, Guang-Di; 

Wang, Yuan 

CORPORATE SOURCE: . State Key Laboratory of Molecular Biology, Institute 

of Biochemistry and Cell Biology, Shanghai Institutes 
for Biological Sciences, Chinese Academy of Sciences, 
Shanghai, 200031, Peop. Rep. China 

SOURCE: World Journal of Gastroenterology (2005), 11(4), 

503-507 

CODEN: WJGAF2; ISSN: 1007-9327 
PUBLISHER: World Journal of Gastroenterology 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB AIM: To explore the possibility of expressing hepatitis C virus ( 
HCV) envelope protein 1 (El) in Escherichia coli (E 
coli) and to test the purified recombinant El proteins for clin. 
and research applications. METHODS: C-terminally truncated El 
fragments were expressed in E. coli as hexa-histidine-tagged fusion 
proteins. The expression products were purified under denaturing 
conditions using immobili zed-metal affinity chromatog. Purified El 
proteins were used to immunize rabbits. Rabbit anti-sera thus obtained 
were reacted with both E. coli- and mammalian cell-expressed El 
glycoproteins as detected by Western blot. RESULTS: Full-length El 
protein proved difficult to express in E. coli. C-terminally 
truncated El was successfully expressed in E. coli as 
hexa-histidine-tagged recombinant fusion protein and was 
purified under denaturing conditions on Ni2+-NTA agarose. Rabbit 
anti-sera raised against purified recombinant El specifically 
reacted with mammalian cell-expressed El glycoproteins in Western blot. 
Furthermore, E. coli-derived El protein was able to detect animal 
antibodies elicited by El-based DNA immunization. CONCLUSION: These 
results demonstrate that the prokaryotically expressed El proteins share 
identical epitopes with eukaryotically expressed El glycoprotein. The E. 
coli-derived El proteins and corresponding antisera can become useful 
tools in anti-HCV vaccine research. 

REFERENCE COUNT: 2 9 THERE ARE 2 9 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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ACCESSION NUMBER: 2003:758562 CAPLUS 

DOCUMENT NUMBER: 140:25396 

TITLE: CD81-dependent binding of hepatitis C virus E1E2 

heterodimers 

AUTHOR(S): Cocquerel, Laurence; Kuo, Chiung-Chi; Dubuisson, Jean; 

Levy, Shoshana 

CORPORATE SOURCE: Department of Medicine/Division of Oncology, Stanford 

University Medical Center, Stanford, CA, 94305, USA 

SOURCE: Journal of Virology (2003), 77(19), 10677-10683 

CODEN: JOVIAM; ISSN: 0022-538X 

PUBLISHER: American Society for Microbiology 

DOCUMENT TYPE: Journal 

LANGUAGE: English 

AB Hepatitis C virus (HCV) is the leading cause of chronic liver 
disease worldwide. HCV is also the major cause of mixed 
cryoglobulinemia, a B-lymphocyte proliferative disorder. Direct 
experimentation with native viral proteins is not feasible. 
Truncated versions of recombinant E2 envelope 

proteins, used as surrogates for viral particles, were shown to bind 
specifically to human CD81. However, truncated E2 may not fully 
mimic the surface of HCV virions because the virus encodes 2 
envelope glycoproteins that associate with each other as E1E2 
heterodimers. Here we show that E1E2 complexes efficiently bind to CD81 
whereas truncated E2 is a weak binder, suggesting that 
truncated E2 is probably not the best tool with which to study 
cellular interactions. To gain better insight into virus-cell 
interactions, we developed a method by which to isolate E1E2 complexes 
that are properly folded. We demonstrate that purified E1E2 heterodimers 
bind to cells in a CD81-dependent manner. Furthermore, engagement of B 
cells by purified E1E2 heterodimers results in their aggregation and in 
protein tyrosine phosphorylation, a hallmark of B-cell activation. These 



studies provide a possible clue to the etiol. of HCV-associated 
B-cell lymphoproliferative diseases. They also delineate a method by 
which to isolate biol . functional E1E2 complexes for the study of 
virus-host cell interaction in other cell types. 
REFERENCE CQUNT: 60 THERE ARE 60 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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2002: 180436 CAPLUS 
137:227162 

Cloning and expression of human CD81 major 
extracellular loop in E. coli and its activity 
Zhang, Guojun; Ling, Shigan; Song, Xiaoguo; Zhang, 
Heqiu; Chen, Kun; Zhu, Cuixia; Xiu, Bingshui 
Institute of Basic Medical Sciences, Academy of 
Military Medical Sciences, Beijing, 100850, Peop. Rep. 
China 

Junshi Yixue Kexueyuan Yuankan (2001), 25(4), 260-264 
CODEN: JYKYEL; ISSN: 1000-5501 
Junshi Yixue Kexueyuan Yuankan Bianjibu 
Journal 
Chinese 

An expression plasmid for a fusion protein of human CD81 major 
extracellular loop was constructed and binding activity of its expressed 
protein with HCV E2 was studied. CD81 major extracellular loop 
sequence was amplified from human peripheral blood lymphocytes by RT-PCR, 
then inserted into the expression vector pBVILl, and expressed in E. coli. 
The purified fusion protein was tested for binding activity with E2 . 
CD81-EC2 gene was correctly amplified and inserted into the vector as- 
confirmed by sequencing. The preliminary study showed that the 
recombinant CD81/EC2 could bind truncated HCV 

E2 (384-661) protein expressed in E. coli. This work proved the way for 
further study on interactions of CD81 with HCV and its E2, and 
for preparation of anti-EC2 monoclonal antibody . 



AUTHOR (S) 



CORPORATE SOURCE: 



SOURCE : 

PUBLISHER: 
DOCUMENT TYPE 
LANGUAGE : 
AB 



L14 ANSWER 4 OF 15 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



AUTHOR (S) 



CORPORATE SOURCE: 



CAPLUS COPYRIGHT 2005 ACS on STN 
2001: 912910 CAPLUS 
137:104371 

Secretory expression of different C-terminal 
truncated HCV El proteins in 

mammalian cells and characterization of the expressed 
products 

Zhu, Jun; Kong, Yuying; Liu, Jing; Zhang, Zuchuan; 
Wang, Yuan; Li, -Guangdi 

Institute of Biochemistry and Cell Biology, Shanghai 
Institute for Biological Sciences, Chinese Academy of 
Sciences, Shanghai, 200031, Peop. Rep. China 
Shengwu Huaxue Yu Shengwu Wuli Xuebao (2001), 33(6), 
634-640 

CODEN: SHWPAU; ISSN: 0582-9879 
Shanghai Kexue Jishu Chubanshe 
Journal 
Chinese 

Three fragments of HCV envelope 1 (El) with different 
C-terminal truncation at aa310, aa325, aa340 were cloned into the 
mammalian expression vector pSecTagB. An epitope in the hepatitis B 
surface antigen, preSl ( 21-47 ) , were genetically engineered onto the 
N-terminus of the recombinant protein and used as an affinity 
tag for detection and purification The resulting pSec-preSl-Elt310 , 
pSec-preSl-Elt325, and pSec- preSl-Elt340 were transiently expressed in 
the HeLa cells and antigenicity, secretory efficiency, and glycosylation 
type of the recombinant El proteins were compared. All of the 
three recombinant proteins could be detected by both preSl 
monoclonal antibody and El polyclonal antiserum. The expression products 
were secreted and highly mannose-type glycosylated, with SlElt325 being 
secreted, indicating the influence of the hydrophobic regions on the 
secretion of the El protein. Three CHO cell lines expressing the 
proteins, SlElt310, SlElt325, and SlElt340, were established and 
CHO/pSecSlElt325 was chosen for further study. The secreted SlElt325 



SOURCE 



PUBLISHER: 
DOCUMENT TYPE 
LANGUAGE : 
AB 



could be enriched from cell culture medium by the preSl antibody-coupled 
Sepharose. The glycosylation anal, indicated the lack of complex glycogen 
even after the El was secreted via Golgi complexes. The established 
stable cell lines and anti-preSl affinity method could be utilized to 
enrich and purify the HCV El expressed in mammalian cells, and 
may be used for further characterization of this protein. 
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CAPLUS COPYRIGHT 2005 ACS on STN 
2000:546735 CAPLUS 
133:295002 

Characterization of Modified Hepatitis C Virus E2 
Proteins Expressed on the Cell Surface 
Forns, Xavier; Allander, Tobias; Rohwer-Nutter , 
Patricia; Bukh, Jens 

Hepatitis Viruses Section, National Institutes of 
Health, Bethesda, MD, 20892, USA 
Virology (2000), 274(1), 75-85 
CODEN: VIRLAX; ISSN: 0042-6822 
Academic Press 
Journal 
English 

The envelope proteins' of hepatitis C virus (HCV) are 
the likely targets of neutralizing antibodies and their mol . and 
functional characterization is relevant for vaccine development. We 
previously showed that surface-expressed E2 is a better immunogen than 
intracellular E2 and, therefore, we were interested in exploring more 
efficient ways to present E2 protein on the cell surface. We found that 
E2 targeted to the cell surface by replacement of its transmembrane domain 
did not bring El to the surface although El could be expressed 
independently on the cell surface if its transmembrane domain was 
similarly replaced. FACS anal, suggested that E2 expressed on the cell 
surface acquired its native conformation more efficiently when 
truncated at aa 661 than when truncated at aa 715. The 
shorter form of truncated E2 better retained the ability to bind 
the second extracellular loop (EC2) of CD81, the putative HCV 
receptor. Interestingly, deletion of the hypervariable region 1 (HVR1) 
did not perceptibly alter E2 structure; cell-surface forms of E2 lacking 
the HVR1 remained reactive with conformation-sensitive MAbs and were able 
to bind recombinant EC2 of CD81. (c) 2000 Academic Press. 
REFERENCE COUNT: 37 THERE ARE 37 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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ACCESSION NUMBER: 2000:494559 CAPLUS 

DOCUMENT NUMBER: 133:221325 

TITLE: Evaluation of hepatitis C virus glycoprotein E2 for 

vaccine design: an endoplasmic reticulum-retained 
recombinant protein is superior to secreted 
recombinant protein and DNA-based vaccine 
candidates 

AUTHOR (S) : Heile, Jens M.; Fong, Yiu-Lian; Rosa, Domenico; 

Berger, Kim; Saletti, Giulietta; Campagnoli, Susanna; 
Bensi, Giuliano; Capo, Sabrina; Coates, Steve; 
Crawford, Kevin; Dong, Christine; Wininger, Mark; . 
Baker, Gary; Cousens, Larry; Chien, David; Ng, Philip; 
Archangel, Phillip; Grandi, Guido; Houghton, Michael; 
Abrignani, Sergio 

IRIS Research Center, Siena, 53100, Italy 
Journal of Virology (2000), 74(15), 6885-6892 
CODEN: JOVIAM; ISSN: 0022-538X 
American Society for Microbiology 
Journal 
English 

Hepatitis C virus (HCV) is the leading causative agent of 
blood-borne chronic hepatitis and is the target of intensive vaccine 
research. The virus genome encodes a number of structural and nonstructural 
antigens which could be used in a subunit vaccine. The HCV 
envelope glycoprotein E2 has recently been shown to bind CD81 on 
human cells and therefore is a prime candidate for inclusion in any such 



CORPORATE SOURCE 
SOURCE : 

PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
AB 



vaccine. The expts. presented here assessed the optimal form of 

HCV E2 antigen from the perspective of antibody generation. The 

quality of recombinant E2 protein was evaluated by both the 

capacity to bind its putative receptor CD81 on human cells and the ability 

to elicit antibodies that inhibited this binding (NOB antibodies) . We 

show that truncated E2 proteins expressed in mammalian cells 

bind with high efficiency to human cells and elicit NOB antibodies in 

guinea pigs only when purified from the core-glycosylated intracellular 

fraction, whereas the complex-glycosylated secreted fraction does not bind 

and elicits no NOB antibodies. We also show that carbohydrate moieties 

are not necessary for E2 binding to human cells and that only the 

monomeric nonaggregated fraction can bind to CD81. Moreover, comparing 

recombinant intracellular E2 protein to several E2-encoding DNA 

vaccines in mice, we found that protein immunization is superior to DNA in 

both the quantity and quality of the antibody response elicited. 

Together, our data suggest that to elicit antibodies aimed at blocking 

HCV binding to CD81 on human cells, the antigen of choice is a 

mammalian cell-expressed, monomeric E2 protein purified from the 

intracellular fraction. 
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52 THERE ARE 52 CITED REFERENCES AVAILABLE FOR THIS 
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 



L14 ANSWER 7 OF 15 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



AUTHOR (S) 

CORPORATE 
SOURCE : 



SOURCE: 



PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
AB 



CAPLUS COPYRIGHT 2005 ACS on STN 
1999:290054 CAPLUS 
131: 113495 

Comparison of secretion of a hepatitis C virus 
glycoprotein in Saccharomyces cerevisiae and 
Kluyveromyces lactis 

Mustilli, Anna Chiara; Izzo, Emanuela; Houghton, 
Michael; Galeotti, Cesira L. 

Chiron Vaccines, I.R.I.S., Siena, 53100, Italy 
Research in Microbiology (1999), 150(3), 179-187 
CODEN: RMCREW; ISSN: 0923-2508 
Editions Scientif iques et Medicales Elsevier 
Journal 
English 

A C-terminally truncated form of the hepatitis C virus ( 
HCV) putative envelope glycoprotein E2 was expressed in 
two yeast species, Saccharomyces cerevisiae and Kluyveromyces lactis, 
using a yeast signal peptide sequence to direct the viral glycoprotein to 
the endoplasmic reticulum (ER) pathway of secretion. Characterization of 
secreted E2 showed that the protein is endoglycosidase-H-sensitive in both 
yeasts. Moreover, in vivo inhibition of glycosylation with tunicamycin 
prevented secretion of E2 and showed that, of its 11 putative N-linked 
glycosylation sites, at least eight were core-glycosylated. Anal, of the 
heterologous glycoprotein by SDS-PAGE under nonreducing conditions and by 
gel filtration demonstrated the formation of multiple disulfides, which 
resulted in secretion of heterogeneous aggregates with an average mol . mass 
770-1000 kDa in both yeasts. However, variations were observed in the 
binding of the glycoprotein secreted by the two yeasts to a 
mannose-specif ic lectin, and also in its reactivity with anti-E2-specif ic 
antibodies. This denotes differences between the two yeasts in folding 
and/or modification of the E2 glycoprotein. 
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15 CAPLUS COPYRIGHT 2005 ACS on STN 
1998:810677 CAPLUS 
130: 166917 

Identification of a domain containing B-cell epitopes 
in hepatitis C virus E2 glycoprotein by using mouse 
monoclonal antibodies 

Woo Lee, Jae; Kim, Kwang-Mi; Jung, Seung-Hye; Lee, Ki 
Jeong; Choi, Eung-Chil; Sung, Young-Chul; Kang, 
Chang-Yuil 

Laboratory of Immunology, College of Pharmacy, Seoul 
National University, Seoul, 151-742, S. Korea 
Journal of Virology (1999), 73(1), 11-18 
CODEN: JOVIAM; ISSN: 0022-538X 



PUBLISHER: American Society for Microbiology 

DOCUMENT TYPE: Journal 
LANGUAGE : English 

AB Evidence from clin. and exptl. studies of human and chimpanzees suggests 
that hepatitis C virus (HCV) envelope glycoprotein E2 
is a key antigen for developing a vaccine against HCV infection. 
To identify B-cell epitopes in HCV E2, six murine monoclonal 
antibodies (MAbs), CET-1 to -6, specific for HCV E2 protein were 
generated by using recombinant proteins containing E2t (a 
C-terminally truncated domain of HCV E2 [amino acids 

386 to 693] fused to human growth hormone and glycoprotein D) . We tested 
whether HCV-infected sera were able to inhibit the binding of 
CET MAbs to the former fusion protein. Inhibitory activity was observed in 
most sera tested, which indicated that CET-1 to -6 were similar to anti-E2 
antibodies in human sera with respect to the epitope specificity. The 
spacial relationship of epitopes on E2 recognized by CET MAbs was determined by 
surface plasmon resonance anal, and competitive ELISA. The data indicated 
that three overlapping epitopes were recognized by CET-1 to -6. For 
mapping the epitopes recognized by CET MAbs, we analyzed the reactivities 
of CET MAbs to six truncated forms and two chimeric forms of 
recombinant E2 proteins. The data suggest that the epitopes 
recognized by CET-1 to -6 are located in a small domain of E2 spanning 
amino acid residues 528 to 546. 
REFERENCE COUNT: 4 6 THERE ARE 4 6 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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ACCESSION NUMBER: 1998:592014 CAPLUS 

DOCUMENT NUMBER: 129:301407 

TITLE: Hepatitis C virus envelope DNA-based 

immunization elicits humoral and cellular immune 
responses 

AUTHOR(S) : Lee, Seung Woo; Cho, Jae Ho; Lee, Ki Jeong; Sung, 

Young Chul 

CORPORATE SOURCE: Department of Life Science, Center for Biof unctional 

Molecules, School of Environmental Engineering, Pohang 
University of Science and Technology, Pohang, 790-784, 
S. Korea 

SOURCE: Molecules and Cells (1998), 8(4), 444-451 

CODEN: MOCEEK; ISSN: 1016-8478 
PUBLISHER: Springer-Verlag Singapore Pte. Ltd. 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB The vaccine development for hepatitis C virus (HCV) is highly 

urgent to prevent non A and non B hepatitis. It was recently shown that 
the HCV envelope proteins appeared to the key viral 

antigens to induce protective immunity. To generate immune responses to 
the HCV envelope proteins on the DNA-based 

immunization, various envelope gene-containing plasmids were 
constructed. For efficient expression and secretion of envelope 
proteins, the signal sequence of each envelope protein was 
replaced with either herpes simplex virus type-1 (HSV-1) gD or signal 
sequence of gD and truncated C-terminal hydrophobic regions of 
envelope proteins. The i.m. injection of these plasmids generated 
a significant level of antibody titers to the El and E2 proteins, which 
maximally reached 850 and 25,000 resp. The secreted form of each 
envelope protein and the fusion of the highly immunogenic gD 
proteins were shown to have no significant effect on generating immune 
responses to the envelope proteins. In addition, immunized rats 
appeared to generate antibodies directed to the homologous HVR-1 peptide. 
Splenic lymphocytes from immunized rats were shown to induce significant 
T-cell proliferative responses with the stimulation of recombinant 
El and E2 proteins. Our results demonstrated that the HCV 
envelope-DNA based immunization could elicit both humoral- and 
cellular immune responses. 
REFERENCE COUNT: 4 6 THERE ARE 4 6 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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Isolation and characterization of human monoclonal 
antibodies against hepatitis C virus envelope 
glycoproteins 

Da Silva Cardoso, Marcia; Siemoneit, Karl; Sturm, 
Daniela; Krone, Christoph; Moradpour, Darius; Kubanek, 
Bernhard 

Blood Transfusion Service of Baden-Wurttemberg and 
Department of Transfusion Medicine, University of Ulm, 
Germany 

Journal of Medical Virology (1998), 55(1), 28-34 
CODEN: JMVIDB; ISSN: 0146-6615 
Wiley-Liss, Inc. 
Journal 
English 

The isolation and characterization of human monoclonal antibodies (humAbs) 
against the hepatitis C virus (HCV) glycoproteins El and E2 are 
described. B-cells from blood donors with anti-HCV were 
transformed with Epstein-Barr virus. The supernatants of the resulting 
lymphoblastoid clones were screened by ELISA with an extract of cells 
infected with a recombinant vaccinia virus RMPA95 expressing the 
envelope proteins El and E2 of an HCV genotype la virus 
(H strain). Pos . clones were fused to the heteromyeloma cell line 
K6H6/B5. Fifteen heterohybridoma cell lines have been established. The 
specificity of the isolated humAbs was determined both by ELISA and Western 
blot assays. Several recombinant exts. expressing either the El 
or E2 protein or truncated forms were used in an attempt to map 
the epitopes on the viral glycoproteins. Some of the humAbs were used 
successfully for immunofluorescence investigation of transfected cells. 
Seven specific anti-E2 humAbs, which react with the envelope 
protein 2 of genotype la and lb isolates, were characterized. 
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Hepatitis C virus E2 protein purified from mammalian 
cells is frequently recognized by E2-specific 
antibodies in patient sera 

Lee, Ki Jeong; Suh, Young-Ah; Cho, Young Gyu; Cho, 
Young Shik; Ha, Gun Woo; Chung, Kwang-Hoe; Hwang, Jae 
Hoon; Yun, Young Dae; Lee, Dong Soon; Kim, Chang Min; 
Sung, Young-Chul 

Department of Life Science, Center for Biof unctional 
Molecules, School of Environmental Engineering, Pohang 
University of Science and Technology, Pohang, 790-784, 
S. Korea 

Journal of Biological Chemistry (1997), 272(48), 
30040-30046 

CODEN: JBCHA3; ISSN: 0021-9258 

American Society for Biochemistry and Molecular 
Biology 
Journal 
English 

The envelope protein of hepatitis C virus (HCV) is 
composed of two membrane-associated glycoproteins, El and E2 . To obtain 
HCV E2 protein as a secretory form at a high level, we constructed 
a recombinant Chinese hamster ovary (CHO) cell line expressing a 
C-terminal truncated E2 (E2t) fused to human growth hormone 
(hGH), CHO/hGHE2t. The hGHE2t fusion protein was purified from the 
culture supernatant using anti-hGH mAb affinity chromatog. at approx . 80% 
purity. The purified hGHE2t protein appeared to be assembled into 
oligomers linked by intermol. disulfide bond(s) when d. gradient 
centrif ugation and SDS-polyacrylamide gel electrophoresis were employed. 
When the purified fusion protein was used for testing its ability to bind 
to antibodies specific for HCV by ELISA, the protein was 
recognized by antibodies in sera from 90% of HCV-pos . patients. 



SOURCE 



PUBLISHER: 

DOCUMENT TYPE 
LANGUAGE : 
AB 



Treatment of hGHE2t protein by p-mercaptoethanol, but not by heat and 
SDS, significantly reduced its reactivity to the antibodies of patient 
sera, suggesting that intermol. and/or intramol. disulfide bonds are 
important for its ability to recognize its specific antibody and that the 
E2 protein contains discontinuous antigenic epitope (s). 
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AB A method for detecting antibody to HCV in a test sample. The 
method includes utili zing a recombinant protein that is the 



19960604 
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SE 
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expression product of mammalian cells transformed by a heterologous 
expression vector comprising a DNA sequencing encoding an E2 
truncated protein. Test kits which include this 
recombinant protein also are provided. 
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Expression of HCV envelope 

proteins and the serological utility of the anti-E2 
immune response 

Lesniewski, Richard R.; Watanabe, Shinichi; Devare, 
Sushil G. 

Hepatitis Research and Development, Abbott 
Laboratories, Abbott Park, IL, 60064, USA 
Proceedings of the International Symposium of the 
Princess Takamatsu Cancer Research Fund (1995), Volume 
Date 1994, 25th ( Hepatitis C Virus and Its Involvement 
in the Development of Hepatocellular Carcinoma) , 
129-137 
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Princeton Scientific 
Journal 
English 

The 5 f end of the hepatitis C virus (HCV) genome encodes 
structural proteins of the virion. The first gene encodes a highly basic 
core protein. Immediately downstream of the core gene are regions which 
encode the envelope proteins (El and E2) of the virus. 
Artificial expression and secretion of Immunol, active envelope 
proteins have proven to be a substantial challenge due to the high degree 
of glycosylation and the existence of certain hydrophobic domains 
contained within these sequences. Bacterial cell expression of 
recombinant HCV envelope proteins results in 



PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
AB 



products that are not glycosylated and are poorly immunogenic. Emphasis 

has shifted to. the use of mammalian cell lines (human embryonic kidney 

[HEK] and Chinese hamster ovary [CHO] cells) for the expression of 

glycosylated, immunol. active envelope proteins. Using HEK 

cells, El is expressed intracellularly but is not secreted from the cells. 

When El is cloned in fusion with a C-terminal truncated E2 

protein, both proteins are detected intracellularly; however, only E2 is 

secreted. When the E1/E2 processing site is interrupted by constructing 

deletion mutants, the unprocessed E1/E2 fusion protein can be secreted 

from the cells. Quantifiable expression and secretion of a 

truncated E2 protein is now possible using CHO cells and 

SV4 0-based vectors. The HCV E2 glycoprotein expressed from CHO 

cells is highly antigenic; a strong humoral response to this antigen 

develops in persons infected with HCV. Antibodies to E2 are 

found in 95% of patients with detectable HCV RNA in their sera. 

The presence of antibodies to E2 is not indicative of viral clearance and 

therefore the role these antibodies play in protective immunity, if any, 

is unclear. 
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Processing of the El glycoprotein of hepatitis C virus 
expressed in mammalian cells 

Fournillier- Jacob, Anne; Cahour, Annie; Escriou, 
Nicolas; Girard, Marc; Wychowski, Czeslaw 
Institut Pasteur, Unite Virologie Moleculaire, Paris, 
75724, Fr. 

Journal of General Virology (1996), 77(5), 1055-64 
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Journal 
English 

The structural part of the hepatitis C virus (HCV) genome 
encodes a capsid protein, C, and two envelope glycoproteins, El 
and E2, released from the virus polyprotein precursor by signalase(s) 
cleavage (s). The processing of El was investigated by infecting simian 
cells with recombinant vaccinia viruses expressing parts of the 
HCV structural proteins. When the predicted El sequence was 
expressed alone (amino acid residues 174-370 of the polyprotein) or with 
the capsid protein gene (residues 1-370), it showed an apparent mol. mass 
of 35 kDa as measured by SDS-PAGE anal. However, when El was expressed as 
part of a truncated C-El- truncated E2 polypeptide 

(residues 132-383) , the processed El product had the expected apparent 
mol. mass of 31 kDa, suggesting that flanking sequences are necessary for 
the generation of the mature 31 kDa El form. The N-terminal sequence of 
the two El forms was found to be the same. Anal, of the glycosylation 
pattern showed that, in both species, only four of the five potential 
N-linked glycosylation sites were recognized, indicating that 
glycosylation was not involved in the mol. mass difference. We showed 
that expression of El with or without the hydrophobic stretch of amino 
acids residues 371-383, defined as the E2 signal sequence, may be 
responsible for the difference in electrophoretic mobility of the two El 
species. In vitro translation assays and site-directed mutagenesis expts. 
suggest that this sequence remains part of the 31 kDa El mature protein. 



=> D L14 IBIB abs 15 



L14 ANSWER 15 OF 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

AUTHOR (S) : 



CORPORATE SOURCE: 



15 CAPLUS COPYRIGHT 2005 ACS on STN 
1994 : 698202 CAPLUS 
121:298202 

Processing of El and E2 glycoproteins of hepatitis C 
virus expressed in mammalian and insect cells 
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AB Processing of the envelope glycoproteins (El and E2) of 

hepatitis C virus (HCV) was investigated by using cDNA clones 

covering the structural and part of the nonstructural (NS) protein 

regions. The cDNA clones expressed in mammalian and insect cells were 

immunopptd. by serum of a hepatitis C patient and by monoclonal and 

polyclonal antibodies riased against the recombinant proteins 

expressed in insect cells or Escherichia coli. The E2 protein expressed 

in both insect and mammalian cells was a glycoprotein of 60 JcDa (gp60) and 

removal of the sugar residues by N-glycanase yielded 38- and 40-kDa 

proteins. Pulse-chase expts. revealed that efficient expression and 

processing of the envelope proteins required coexpression with 

the flanking core and NS2 proteins. Not only El and E2 proteins but also 

NS2 and NS3 proteins were copptd. by anti-El or anti-E2 monoclonal 

antibody in the cells infected with the recombinant baculovirus 

expressing structural and NS proteins (NS2 and NS3) , while only the NS3 

protein was precipitated by anti-NS3 antibody. The association of El and E2 proteins 

was not influenced by the presence of a reducing agent and was still observed 

in the cells coinfected with the deletion mutants lacking both internal 

and C-terminal hydrophobic regions of each protein. Furthermore, the 

truncated forms of the El and E2 proteins were secreted into the 

culture supernatant and some of them were still associated with each other. 
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AB A recombinant b 

component which 
virus hemagglut 
which is capabl 



ifunctional fusion prot 
is a mutated antigenic 
in protein (MeaH) ; and 
e of binding to the sur 



ein comprises a first 

ectodomain of measles 
a second component fused thereto 
face structure of genetically 



variable viruses such as HCV or HIV or other therapeutic 
targets. The MeaH antigenic ectodomain is genetically modified and does 
not to bind to CD4 6 receptor or cause hemadsorption or hemagglutination, 
but retains its antigenicity and is recognized by anti-measles antibodies, 
thus it serves as booster /carrier antigen. The second component binds to 
the target and the first component is recognized by anti-measles 
antibodies present in the majority of the population. Examples of second 
component for HIV gpl20env targeting are provided by screening human 
expression cDNA library with biotinylated recombinant env. The 
protein may be used therapeutically to treat HCV or HIV 
infection or against other therapeutic targets. 
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AB The current invention relates to vectors and methods for 
efficient expression of HCV envelope proteins in 
eukaryotic cells. More particularly said vectors comprise the 
coding sequence for an avian lysozyme signal peptide or a functional 



equivalent thereof joined to a HCV envelope protein or a 

part thereof. Said avian lysozyme signal peptide is efficiently removed 
when the protein comprising said avian lysozyme signal peptide joined to a 
HCV envelope protein or a part thereof is expressed in a 
eukaryotic cell. Suitable eukaryotic cells include yeast cells such as 
Saccharomyces or Hansenula cells. 
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Secretory expression of different C-terminal truncated 
HCV El proteins in mammalian cells and 
characterization of the expressed products 
Zhu, Jun; Kong, Yuying; Liu, Jing; Zhang, Zuchuan; 
Wang, Yuan; Li, Guangdi 

Institute of Biochemistry and Cell Biology, Shanghai 
Institute for Biological Sciences, Chinese Academy of 
Sciences, Shanghai, 200031, Peop. Rep. China 
Shengwu Huaxue Yu Shengwu Wuli Xuebao (2001), 33(6), 
634-640 
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Shanghai Kexue Jishu Chubanshe 
Journal 
Chinese 

Three fragments of HCV envelope 1 (El) with different 
C-terminal truncation at aa310, aa325, aa340 were cloned into the 
mammalian expression vector pSecTagB. An epitope in the 
hepatitis B surface antigen, preSl (21-47 ) , were genetically engineered 
onto the N-terminus of the recombinant protein and used as an 

affinity tag for detection and purification The resulting pSec-preSl-Elt310 , 
pSec~preSl-Elt325, and pSec- preSl-Elt340 were transiently expressed in 
the HeLa cells and antigenicity, secretory efficiency, and 
glycosylation type of the recombinant El proteins were 
compared. All of the three recombinant proteins could be 
detected by both preSl monoclonal antibody and El polyclonal antiserum. 
The expression products were secreted and highly mannose-type 
glycosylated, with SlElt325 being secreted, indicating the influence of 
the hydrophobic regions on the secretion of the El protein. Three CHO 
cell lines expressing the proteins, SlElt310, SlElt325, and SlElt340, were 
established and CHO/pSecSlElt325 was chosen for further study. The 
secreted SlElt325 could be enriched from cell culture medium by the preSl 
antibody-coupled Sepharose. The glycosylation anal, indicated 
the lack of complex glycogen even after the El was secreted via Golgi 
complexes. The established stable cell lines and anti-preSl affinity 
method could be utilized to enrich and purify the HCV El 

expressed in mammalian cells, and may be used for further characterization 
of this protein. 
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AB The 5' end of the hepatitis C virus (HCV) genome encodes 

structural proteins of the virion. The first gene encodes a highly basic 
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core protein. . Immediately downstream of the core gene are regions which 

encode the envelope proteins (El and E2) of the virus. 

Artificial expression and secretion of Immunol, active envelope 

proteins have proven to be a substantial challenge due to the high degree 

of glycosylation and the existence of certain hydrophobic 

domains contained within these sequences. Bacterial cell expression of 

recombinant HCV envelope proteins results in 

products that are not glycosylated and are poorly immunogenic. Emphasis 

has shifted to the use of mammalian cell lines (human embryonic kidney 

[HEK] and Chinese hamster ovary [CHO] cells) for the expression of 

glycosylated, immunol . active envelope proteins. Using HEK 

cells, El is expressed intracellularly but is not secreted from the cells. 

When El is cloned in fusion with a C-terminal truncated E2 protein, both 

proteins are detected intracellularly; however, only E2 is secreted. When 

the E1/E2 processing site is interrupted by constructing deletion mutants, 

the unprocessed E1/E2 fusion protein can be secreted from the cells. 

Quantifiable expression and secretion of a truncated E2 protein is now 

possible using CHO cells and SV4 0-based vectors. The 

HCV E2 glycoprotein expressed from CHO cells is highly antigenic; 

a strong humoral response to this antigen develops in persons infected 

with HCV. Antibodies to E2 are found in 95% of patients with 

detectable HCV RNA in their sera. The presence of antibodies to 

E2 is not indicative of viral clearance and therefore the role these 

antibodies play in protective immunity, if any, is unclear. 
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AB Envelope proteins El and E2 of hepatitis C virus (HCV 

) , their recombinant production and purification, their fragments and 
engineered derivs . , their antigenic epitope peptides, their monoclonal 
antibodies, and their use for diagnostic and therapeutic means are 
provided. A method is described for purifying recombinant 
HCV single or specific oligomeric envelope proteins, 

characterized in that upon lysing the transformed host cells to isolate 
the recombinantly expressed protein a disulfide bond cleavage or reduction 
step is carried out with a disulfide bond cleavage agent (such as 
dithiothreitol and/or Empigen BB) and an SH group protecting agent (such 
as N-ethylmaleimide) . Various forms of the El and E2 proteins are 
constructed by standard genetic techniques using vaccinia virus recombination 
vectors; such proteins are specific for various HCV 

genotypes, may delete the hydrophobic region from El, or remove various 

glycosylation sites; they may also add factor Xa cleavage sites 

and His6 tags for improved purification Epitope (such as F, G, H, and I) 

peptides are used to generate monoclonal antibodies and to monitor disease 

progression in patients. Furthermore, the HCV El protein and 

peptides are used for prognosing and monitoring the clin. effectiveness 

and/or clin. outcome of HCV treatment. 
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AB Two hepatitis C virus (HCV) envelope proteins (El and 

E2) are manufactured without sialylation. Expression of these genes in lower 
eukaryotes, or in mammalian cells in which terminal glycosylation 
is blocked, results in proteins similar to native HCV 

glycoproteins. When isolated by mannose-binding GNA (Galanthus nivalus 

agglutinin) lectin affinity, the El and E2 proteins aggregate into 

virus-like particles. Cells bearing a mannose receptor or 

asialoglycoprotein receptor are capable of being infected with HCV 

and of supporting culturing of the virus. El and E2 were produced in HeLa 

S3 cells inoculated with recombinant Vaccinia virus containing 

HCV gene fragments and purified using a GNA-agarose column. 
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AB An expression plasmid for a fusion protein of human CD81 major 

extracellular loop was constructed and binding activity of its expressed 

protein with HCV E2 was studied. CD81 major extracellular loop 

sequence was amplified from human peripheral blood lymphocytes by RT-PCR, 

then inserted into the expression vector pBVILl, and expressed 

in E. coli. The purified fusion protein was tested for binding activity 

with E2. CD81-EC2 gene was correctly amplified and inserted into the 

vector as confirmed by sequencing. The preliminary study showed 

that the recombinant CD81/EC2 could bind truncated 

HCV E2 (384-661) protein expressed in E. coli. This work proved 

the way for further study on interactions of CD81 with HCV and 

its E2, and for preparation of anti-EC2 monoclonal antibody. 
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AB Three fragments of HCV envelope 1 (El) with different 

C-terminal truncation at aa310, aa325, aa340 were cloned into the 
mammalian expression vector pSecTagB. An epitope in the 
hepatitis B surface antigen, preSl (21-47 ) , were genetically engineered 
onto the N-terminus of the recombinant protein and used as an 
affinity tag for detection and purification The resulting pSec-preSl-Elt310, 
pSec-preSl-Elt325, and pSec- preSl-Elt340 were transiently expressed in 
the HeLa cells and antigenicity, secretory efficiency, and glycosylation 
type of the recombinant El proteins were compared. All of the 
three recombinant proteins could be detected by both preSl 
monoclonal antibody and El polyclonal antiserum. The expression products 
were secreted and highly mannose-type glycosylated, with SlElt325 being 
secreted, indicating the influence of the hydrophobic regions on the 
secretion of the El protein. Three CHO cell lines expressing the 
proteins, SlElt310, SlElt325, and SlElt340, were established and 
CHO/pSecSlElt325 was chosen for further study. The secreted SlElt325 
could be enriched from cell culture medium by the preSl antibody-coupled 
Sepharose. The glycosylation anal, indicated the lack of complex glycogen 
even after the El was secreted via Golgi complexes. The established 
stable cell lines and anti-preSl affinity method could be utilized to 
enrich and purify the HCV El expressed in mammalian cells, and 
may be used for further characterization of this protein. 
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The vaccine development for hepatitis C virus (HCV) is highly 
urgent to prevent non A and non B hepatitis. It was recently shown that 
the HCV envelope proteins appeared to the key viral 

antigens to induce protective immunity. To generate immune responses to 
the HCV envelope proteins on the DNA-based 

immunization, various envelope gene-containing plasmids were 
constructed. For efficient expression and secretion of envelope 
proteins, the signal sequence of each envelope protein was 
replaced with either herpes simplex virus type-1 (HSV-1) gD or signal 
sequence of gD and truncated C-terminal hydrophobic regions of 
envelope proteins. The i.m. injection of these plasmids generated 
a significant level of antibody titers to the El and E2 proteins, which 
maximally reached 850 and 25,000 resp. The secreted form of each 
envelope protein and the fusion of the highly immunogenic gD. 
proteins were shown to have no significant effect on generating immune 
responses to the envelope proteins. In addition, immunized rats 
appeared to generate antibodies directed to the homologous HVR-1 peptide. 
Splenic lymphocytes from immunized rats were shown to induce significant 
T-cell proliferative responses with the stimulation of recombinant 
El and E2 proteins. Our results demonstrated that the HCV 
envelope-DNA based immunization could elicit both humoral and 
cellular immune responses. 
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expression product of mammalian cells transformed by a heterologous 
expression vector comprising a DNA sequencing encoding an E2 
truncated protein. Test kits which include this 
recombinant protein also are provided. 
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AB The 5* end of the hepatitis C virus (HCV) genome encodes 

structural proteins of the virion. The first gene encodes a highly basic 
core protein. Immediately downstream of the core gene are regions which 
encode the envelope proteins (El and E2) of the virus. 
Artificial expression and secretion of immunol. active envelope 
proteins have proven to be a substantial challenge due to the high degree 
of glycosylation and the existence of certain hydrophobic domains 
contained within these sequences. Bacterial cell expression of 
recombinant HCV envelope proteins results in 

products that are not glycosylated and are poorly immunogenic. Emphasis 

has shifted to the use of mammalian cell lines (human embryonic kidney 

[HEK] and Chinese hamster ovary [CHO] cells) for the expression of 

glycosylated, immunol. active envelope proteins. Using HEK 

cells, El is expressed intracellularly but is not secreted from the cells. 

When El is cloned in fusion with a C-terminal truncated E2 

protein, both proteins are detected intracellularly; however, only E2 is 

secreted. When the E1/E2 processing site is interrupted by constructing 

deletion mutants, the unprocessed E1/E2 fusion protein can be secreted 

from the cells. Quantifiable expression and secretion of a 

truncated E2 protein is now possible using CHO cells and 

SV4 0-based vectors. The HCV E2 glycoprotein expressed 

from CHO cells is highly antigenic; a strong humoral response to this 

antigen develops in persons infected with HCV. Antibodies to E2 

are found in 95% of patients with detectable HCV RNA in their 

sera. The presence of antibodies to E2 is not indicative of viral 

clearance and therefore the role these antibodies play in protective 

immunity, if any, is unclear. 
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AB The present invention relates to a method for purifying 
recombinant HCV single or specific oligomeric 

envelope proteins selected from the group consisting of El and/or 
E2 and/or E1/E2, characterized in that upon lysing the transformed host 
cells to isolate the recombinantly expressed protein a disulfide bond 
cleavage or reduction step is carried out with a disulfide bond cleavage 
agent. The present invention also relates to a composition isolated by such a 
method. The present invention also relates to the diagnostic and 
therapeutic application of these compns . Furthermore, the invention 
relates to the use of HCV El protein and peptides for prognosing 
and monitoring the clin. effectiveness and/or clin. outcome of HCV 
treatment . 
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AB OBJECTIVE: To establish a mouse model of HCV core expression and 
investigate the toxicity of HCV core protein or the possible 
pathogenic effects. METHODS: A series of vaccinia viral 
expression vectors were engineered to express 5 1 portion of 
HCV genes including 5 1 non-translated region (NTR) , core protein, 
and portion of the El gene. These HCV sequences were fused to a 
luciferase reporter gene and inserted into a vaccinia virus 
expression vector (pSCll) adjacent to the vaccinia 
virus promoter, p7 . 5 . The recombinant DNA constructs were 
packed into infectious recombinant chimeric viruses. The 
expression of HCV core protein was examined in cultured cells 
after infection with these viruses. Death of the infected mice was 
investigated by specific correlation to the expression of HCV 
core protein and its expression levels. RESULTS: The recombinant 
virus (VNCE-LUA) expressed HCV core protein and an 

envelope-lucif erase fusion protein in cultured cells. When Balb/c 
mice were inoculated i.p. with more than 107 pfu per mouse of VNCE-LUA, 
death occurred immediately. The mortality was dependent on the amount of 
VNCE-LUA virus inoculated. All mice inoculated with 3 + 108 pfu of 
VNCE-LUA died within 4 days of infection and 50% of mice inoculated with 3 
+ 107 pfu of VNCE-LUA died within 7 days of infection. No death 



occurred in mice inoculated with 3 + 108 pfu of a control 
recombinant vaccinia virus, which expressed lucif erase 
but not the HCV core and envelope proteins. Deletion 

of core sequences from VNCE-LUA rapidly reduced the mortality of infected 
mice whereas deletion of envelope sequence did not. SCID mice 
infected with VNCE-LUA died 2-3 days after infection, suggesting that the 
HCV-core induced mortality is not dependent on host T- or B-cell 
responses to core protein. CONCLUSIONS: HCV core protein can be 
lethal to mice when expressed in vivo and this specific lethality is 
independent of T-cells or B-cells. The findings and model itself provide 
a useful tool for further investigation on potential pathol . effects as 
well as the potential toxicity of the HCV core protein. 
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AB The present invention relates to a method for purifying 
recombinant HCV single or specific oligomeric 

envelope proteins selected from the group consisting of El and/or 

E2 and/or E1/E2, characterized in that upon lysing the transformed host 

cells to isolate the recombinant ly expressed protein a disulfide bond 

cleavage or reduction step is carried out with a disulfide bond cleavage 

agent. The present invention also relates to a composition isolated by such a 

method. The present invention also relates to the diagnostic and 

therapeutic application of these compns . Furthermore, the invention 

relates to the use of HCV El protein and peptides for prognosing 

and monitoring the clin. effectiveness and/or clin. outcome of HCV 

treatment. 
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The authors assessed the possibility of intrahepatic inoculation with a 
plasmid encoding hepatitis C virus (HCV) proteins to elicit 
HCV-specific cytotoxic T lymphocytes (CTL) in mice as a 
conventional animal model of HCV infection. BALB/c mice were 
intrahepatically or i.m. inoculated with an expression plasmid DNA 
encoding HCV structural proteins under the control of the 
elongation factor 1-a promoter. Expressions of HCV-core 
protein and envelope proteins (El and E2) in hepatocytes were 
detected immunohistochem. 6 days after inoculation. CTL responses were 
examined using target cells either pulsed with a specific peptide or 
infected with a recombinant vaccinia virus expressing 
HCV structural protein. .Both intrahepatically and i.m. 

DNA-inoculated mice developed CD8+, MHC class I-restricted CTL responses 
that recognized the peptide pulsed as well as HCV proteins 
expressing target cells. These studies demonstrated the usefulness of a 
murine model of HCV infection induced by direct intrahepatic DNA 
inoculation for understanding the immunopathogenic mechanisms in 
HCV infection. (c) 2000 Academic Press. 
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viral vector containing T7 promoter was used 
the expression plasmids carrying HCV structural 
El and E2/NS1. These genes were transiently expressed in 
lis in the presence of the T7 RNA polymerase which was 
the recombinant vaccinia virus vTT7 . 
f mature core protein, envelope protein El and E2 

by Western blot using HCV patient sera as the 
bodies. It was found that the sera from different HCV 
cted differently with the expressed products, so did the sera 

different times from the same patient, from whom the 
al genes were isolated. Among six mammalian cell 
and HeLa were the most suitable for the expression of C, El 

recombinant vaccinia viruses have been 
to constantly produce the C, El and E2 proteins for further 
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AB Envelope proteins El and E2 of hepatitis C virus (HCV 

) , their recombinant production and purification, their fragments and 
engineered derivs., their antigenic epitope peptides, their monoclonal 
antibodies, and their use for diagnostic and therapeutic means are 
provided. A method is described for purifying recombinant 
HCV single or specific oligomeric envelope proteins, 

characterized in that upon lysing the transformed host cells to isolate 

the recombinantly expressed protein a disulfide bond cleavage or reduction 

step is carried out with a disulfide bond cleavage agent (such as 

dithiothreitol and/or Empigen BB) and an SH group protecting agent (such 

as N-ethylmaleimide) . Various forms of the El and E2 proteins are 

constructed by standard genetic techniques using vaccinia virus 

recombination vectors; such proteins are specific for various 

HCV genotypes, may delete the hydrophobic region from El, or 

remove various glycosylation sites; they may also add factor Xa cleavage 

sites and His6 tags for improved purification Epitope (such as F, G, H, and I) 

peptides are used to generate monoclonal antibodies and to monitor disease 

progression in patients. Furthermore, the HCV El protein and 

peptides are used for prognosing and monitoring the clin. effectiveness 

and/or clin. outcome of HCV treatment. 
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AB Hepatitis C virus (HCV) encodes two putative virion 

glycoproteins (El and E2) which are released from the polyprotein by 
signal peptidase cleavage. In this report, the authors have characterized 
the complexes formed between El and E2 (called E1E2) for two different 
HCV strains (H and BK) and studied their intracellular 
localization. Vaccinia virus and Sindbis virus vectors 
were used to express the HCV structural proteins in three 

different cell lines (HepG2 , BHK-21, and PK-15) . The kinetics of association 
between El and E2, as studied by pulse-chase anal, and copptn. of E2 with 
an anti-El monoclonal antibody, indicated that formation of stable E1E2 
complexes is slow.' The times required for half-maximal association between El 
and E2 were 60 to 85 min for the H strain and more than 165 min for the BK 
strain. In the presence of nonionic detergents, two forms of E1E2 
complexes were detected. The predominant form was a heterodimer of El and 
E2 stabilized by noncovalent interactions. A minor fraction consisted of 
heterogeneous disulf ide-linked aggregates, which most likely represent 
misfolded complexes. Posttranslational processing and localization of the 
HCV glycoproteins were examined by acquisition of endoglycosidase H 
resistance, subcellular fractionation, immunofluorescence, cell surface 
immunostaining, and immunoelectron microscopy. HCV 

glycoproteins containing complex N-linked glycans were not observed, and the 
proteins were not detected at the cell surface. Rather, the proteins 
localized predominantly to the endoplasmic reticular network, suggesting 
that some mechanism exists for their retention in this compartment. 
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The authors constructed recombinant vaccinia virus 
vectors for expression of the structural region of hepatitis C 
virus (HCV) . Infection of mammalian cells with a vector 
(vv/HCVl-906) encoding C-E1-E2-NS2 generated major protein species of 22 
kDa (C), 33 to 35 kDa (El), and 70 to 72 kDa (E2), as observed previously 
with other mammalian expression systems. The bulk of the El and E2 
expressed by vv/HCVl-906 was integrated into endoplasmic reticulum 
membranes as core-glycosylated species, suggesting that these El and E2 
species represent intracellular forms of the HCV 
envelope proteins. HCV El and E2 formed E1-E2 complexes 

which were precipitated by either anti-El or anti-E2 serum and which sedimented 

at approx. 15 S on glycerol d. gradients. No evidence of intermol. 

disulfide bonding between El and E2 was detected. El and E2 were 

copurified to approx. 90% purity by mild detergent extraction, followed by 

chromatog. on Galanthus nivalus lectin-agarose and DEAE-Fractogel . 

Immunization of chimpanzees with purified E1-E2 generated high titers of 

anti-El and anti-E2 antibodies. Further studies demonstrated that 

purified E1-E2 complexes were recognized at high frequency by HCV 

+ human sera and generated protective immunity in chimpanzees, suggesting 

that these purified HCV envelope proteins display 

native HCV epitopes. 
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AB Two hepatitis C virus (HCV) envelope proteins (El and 

E2) are manufactured without sialylation. Expression of these genes in lower 
eukaryotes, or in mammalian cells in which terminal glycosylation is 
blocked, results in proteins similar to native HCV 

glycoproteins. When isolated by mannose-binding GNA (Galanthus nivalus 
agglutinin) lectin affinity, the El and E2 proteins aggregate into 
virus-like particles. Cells bearing a mannose receptor or 
asialoglycoprotein receptor are capable of being infected with HCV 
and of supporting culturing of the virus. El and E2 were produced in HeLa 
S3 cells inoculated with recombinant Vaccinia virus 
containing HCV gene fragments and purified using a GNA-agarose 
column . 



